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PROBLEM TO BE SOLVED: To provide a gas seal structure of a 
honeycomb structure solid electrolyte fuel cell in which a gas seal 
part is not exposed to a high temperature even when a SOFC (Solid 
electrolyte Fuel Cell) is operated at the high temperature. 

SOLUTION: A long honeycomb structure is integrally formed of a 
single zirconium material in such a manner that many honeycomb 
channels 12... having a polygonal cross-section are arranged in all 
directions. Each of honeycomb channels 12... is constituted of a fuei 
poSe channel line 14..., an air pole channel line 16... and an 
interconnector channel line 18... to construct a SOFC 10. Moreover, 
the SOFC 10 is inserted into a furnace wall 24, and a holding plate 
26 and a gas supply plate 28 are set on an outside end face of a 
further to form a gas seal at a temperature fower than room or 
furnace temperature. 

COPYRIGHT: (C)1998,JPO 


Family. None 


CHEMABS 129(07)083784Q CAN 129(07)083784Q DERABS G98-451467 
DERG98-451467 



Nomfnate 


3TgSf| p 

this for the Gallery.., 

© 1 997-2003 Thomson Delphion Research Subscriptions | Privacy Policy | Terms & Conditions | Site Map j Conts 


http7/www debhion com/details?Dn=JP1 01 8901 7A? 


(19) H^B^f* 1 /? UP) (12) & M 4# $k # < A) 


WHPFIO- 189017 

C43)^BHH ¥5510^(1998) 7 £21 B 


(51) IntCl. 6 



F I 


HO I M 

8/02 


HO 1M 

8/02 S 


8/12 



8/12 





TfcSfcfc ffif^«?«:4 FD <£:12K) 

(21)fflm## 


#m¥8 -354850 


0002ZI834 






(22)am0 


W£S ¥ (1995)12^200 







#4* 5Sf# 




















Bmmmmzmrr- 2 m^jes^ 









(74)<tmA 



(54) l^Kwe^] A=^Aii0^mWo^X'>-;W 


(57) OSSj] isu-issa. so7c 

%m$mumm § n % ^ ^ - * 

g.^^^A^i>^JV^»«^^*;^(il 4, 1 4-, 

tWJi8, 1 S-ifCiOtftfiSEbtrSOFC 1 0* 
J$5EU CCDS OF C 1 0&#s^2 4K:S# 


— 3 0 MMXtMt 



C2) 

1 

- * A#^#©tf5*Hffll&8Ba *»SIt? # x v - ;u £ Hx t, * 10 
£ C i i T £ ^ - # Afiig^tgfM^i 

tC^^-^K0J^$n. |^~#A$fB#©&^~# 

A ^ + 7- t> * JH*lM® CC»t»i&tt 

e^^ci^fit^ m^m 1 xt* 2 * c 12m s 
ns^-^A^jis^ssssi^s^o^v-^ 

[0 0 0 1 j 

iSSft&S <&T\ rsOFCj (OiJXl/- >V 

[0002) 


1 0- 1 8 9 0 1 7 

2 

Fitctmox-mffit-r c<D$iimm 

ililt^ ^^SOFC&^Hf^SOFC^mi 
©MS£ LXJ: <%&htiX\,>& a 
[0 00 3]S16tt ¥iSSOFC(?)-»« 

S3£-fbt?Jl/=3-r (Y 2 0 3 Stabilized Z 
rO,) W*4*'5t»E3:^*>yr^{fc^=i-r (S 
c : 0 3 Stabilized Zr0 2 ) Wffccfc& 

^KJ:*jSS^l 0 2&0^>#>X f-n>^^Av> 

&©<t briKfcteigsnnis. 

[ 0 0 0 4 ] m 1 7 fcfc, C6DJ: 5 &S«flt$£©S O F C 

<tn«, i o 6 &mmr&&& j mmnm 100© 

iffi&CTFW)®® 1 0 2&&gtfM 10 4) 

^t>'T®£D»MS^c©^xv-M^l 10^0 
-r-fe^N-u-* 10 8, l o cfcoiiT^fiaHsn 

[0 0 0 5 ] 

*> t,m&~mm%ti&mm$ a ?<o s o f c tcii^s 

[0 006] (2) COSOFCEi, ^»M10 0 

(3) ^5x-JH*fg*Jblf-5&esE>, 

[0 0 0 7 ] ±SBt>fc® 1 6K^TS£3fe©SO 


C3) 

3 

[0 00 8] *C7, ^B#g£>&£, COJ: ^ttraS^i 
SIB©**, cn^S5fc-^i^T, SOFC«g 

-estate tir */ -Jizmfimumtmstim*^ 

Tic fctt & V~ ;UOff iff t£©i®{£, Sift©fl^ftg6 
[0 00 9] 

^#s*WK 3#Sti« :&J3*fca> > - * ^«5§«t*s®*S 

[ooio] Afflst^fesfic-rsa* 

&mx<D -r \ - # a &m - # a ^ * * j wwra© ; ^ 

[ooii] ftrsEKMK£tt&£ cti*. m^-mc 40 

ftl£*v£^ h UT^ib^JV^^T (YSZ) ©ffe* 

$mmmAK.&z&m¥-7 -677 4#^s^c^$n 
it^jvzj^r (Ni-Ysz) 

^A^>#^ h (La 1 . x Sr I MnO 3 :x=0. 1 
-0.4) ^Sfe^OiOtP^^^So 
[0 0 12] 50 


#gr1^ 1 0 - 1 8 9 0 1 7 
4 

*£. 5>£>£u^W h (LaC r0 3 ) ©ftk 
V^n^-f h^W^C ^>#> (La) ^i>OA (C 

r) (D~W&T)\'jjV±&&M-P~<y?)\' (Mi ) 
WsitWAWfa (La,. I Ca,Cr,. r Ni t O ) : x = 0 
-0. 2, y=0-0. 1) *ja^-r-5iJ:tr^ 

[0 0 13] C©*B^K V ffL-tHOJ5Jt0KJ:O— #6*JK 

jf$© ✓ n ~ # a * ^ fjmmc^m s nfc & cor & , ibj 
c J: -5 fc±#> ^mfc^M^ + * *wl m^m? + * ^ 

J: a »~ & tifc i> ©& iU 

&Sfcg^c&£, S-^f *;u^J<d§^~#a=^*;Uj&^ 

[0014] 

Hit*. &m$<D 

[0 0 15] ®lK7SfSKtS©S.OFC 1 OK, mft 

y h V7«y;^^r (Y.o, 

Stabilized Zr0 2 ) fo&^UXiJZst} 
7^t^^3X7 (S C; Oj Stabilized 

zroj m^c^^umommm. mm^m* 

flPta^fCfcSm^fctCJiy 0. lmm-0. 3m 

^— ^C^?c^^-^A^i>^;H 2, 12-4 — ?0 
^*;t^J£OT, ^*4#^^^^J14, 14-, ^ 

sts^ + ^ji^y i 6 , i e -ayf-r >*-=i* ^ 

S^f^^fJl4, 14-. 6, 1 

^^CD^-*A^^*JH^ig®2 0. 20- C^2# 

fig) ©^^^j«^rtrsEKaaES«fcTccaj0an5c 


<<0 

5 

[0017] CCX?, ["^©fPteJ iB, SOFC1 
0O«fiS^=K2 2 a iM«^2 2 a (catft OTffe 

®B&38 J F«2 2aH FftiJ KfO 

Off^^n. H«H4£2 2 bti, ry-Ki(-i) 

[0018] ^Urc©SR^<DSOFC 1 Ofcfc* WiMt 

MiSStctt. #A«2 6£ra«c&^#;*&*8«2 8# 

AS 3 oj&cf£sm*M3 2aHK*3tftf6nri>&. & 

3S<fifeSSi&5SOFC 1 0cD®^U<iK^-r^^^ 
#A^*;H 2, 1 2-CO"-#A?-**;H*3ig®2 

[0019] mZttCTskOtcSOFC 1 0©8tM£ 

4»-£or©*Me*wi/Ti,»*. 

t 0 02 0] ^tfiS^^M^Jl 6, 16'-it A-^j 
A^*JUF*9l£®2 0, 2 0-©^^»^S 

0T^©$|StotC^tfl& (av-F : +&) i0t7^*> 
^ h n>f^A-?>*'t-/ h (La,., S r ,Mn O, ; 
x=0. 1—0. 4) <D7s"7 y-*S3- r -/ 

A^ + *Jl/[*g®®2 0. 2 0*-tca;t(^)3t§nSBf®E3 

[0 02 1 ] >f>^-3*^#? + ^Jl8, 18- 
^^^?A?-^^JL'F , gli®2 0, 2 0'"©^^rtt 

t7>^>^O^^h (LaCrO, ) #$f, <&5traf* 
(Dfctb. (La) ^PA (Cr) ©— gff£T 50 


9$$5¥ 1 0- 1 89 0 1 7 
6 

(La 1 .,,Ca,Cr 1 .»Ni,O J :x = 0^0. 2, y 
= 0—0, 1 ) <DXv y-#*rj-?v >^^t^^> 
©^■5, C©^>^-3t^if?t^MiJ18, 18 

•SSii&^Kt*, <T i ) . (F e ) . ^ 

(Mi), f-^'t^A (Tb) , fe'iW (Ce), * 
tf-^A (Nd) . ^'i^A (I r) . v>#> (M 

n) , /^^^a (v) m<o-mm^i,<kxmmmffi 

[0 02 2] C©«fc^)ft«fiJ5*WrSSOFC 1 OfcJ\ 

^cc^^A^^osgjg^ffifcotsris^-rsi, «tr 

fetc^CD^tm^S^^-r (ZrO, ) 

^t&mmm-vfo&A v M;r (y 2 o 3 ) ©^^ 
*stas3jg 7* a -fe ^ *)sm-r < , £j— & 

[0 02 3 ] ^cc©^l^&c^ffi;w>^-£0s 

lOcraXlOc m*!^©^^^ 
~#A^-r *jU©^JSE#0 > lram—0. 3 mm@&&t 

ft^^^ccwma^^ns. cMnnt^s o cm 

~#A/£7f$#;£; 1 5 0 0°C~- 1 7 0 0 3 C©M^"C^^ 
£C 9 -f v h UT (Y.Oa) *s^;l/3-r (Z r 
O, ) tipimmtZtitcA y h Ur^c^t^^T 

(ys z) *m5&*e»®:*^^3-T^^*A«js^^ 

[0 0 2 4] ^CKCCD^Jl'^^T^^^-^A^^tcTO 
+ ^;l/?rjl 4, 1 4-CDJf^tC^U-Cti, fe^^^^oL- 

?ij© + ^ L tl^ris t »r , 
JS^-r - ^7 a ^ + * )\,<o?mM<Vffi ^OSPfeic v ^ 
jl/ (N i ) 4 0It%-> ! ^3-T (Zr0 2 ) 601 
&%<D~yirfr- A -y h'Jra^a^r (N i - 
Y S Z ) Sft^&iEtRtt: OfcX7'J-&5 0M mfiS©J5 

^r-^A^ + ^JUOF^Ii®©^©^^"?-©^^ ^ " 
*<OM2& 5 0 m mSStC& ^ J: 5 {Cf^#^ ti: 

£ 0 ^or-e<DXvy-*?atfts^fc^ 1200*0- 
1400 e c©aKr«&gsr e c a cc<fc * ^ ju 

[0025 ]^ ^^s^f-^^Jie. ie-<om 
mem v x (gfiiKflb©^ + * j^j©^ + * jvftfcs 


(5) 

7 

gpfetc^>5?>x h n>^>)A7>#^ b (La,., 
S r,MnOj : x= 0. 1—0. 4) O^^y-i-e© 

Or, ^ft£fS$U 1 15 0tgg©ag[-Cllj5St^ 
SSSiS^f *;i-?Ul s, 1 8-&Bf££tiZo ^ 

h 9 0 — 6 O^n^c^fU ^hB^^AlOMO 

[0026] £e>(C, -f^-a*^***;!/^! 
8, 1 8 -&[*tf&T\ ^~#A^**;l/©I^EE©j?T5£ 10 
or>g|Hitc^>£>^nW h (LaCr0 3 > t>f*4. 

©3£#<D/c#>, (La) ^ciA (Cr) ©— 

WZTJl>t7>J±m&m'P~y'!rJl' (N i ) r^C&i 
1t® (La,_,C a«C r t . v N i w O, : x- 0-0. 
2, y=0 — 0, 1) ©*5'J-&2ft-r^bfc$. ft 

[0 0 2 7] H3«CfcJ: 4 S16C^TW^2 605p®fll 
M^t. CO}flA=K2 6CCK t *®H-#*2*A?L3 8. 20 

3 8-£££tfSA?L4 0, 4 

+ *rt#»Jl4, 1 4-t££$S^ + 1 6, 16- 

[0 02 83 £ fc, @4«. #*&&&2 8©¥®ET? 
CO^fC^T <fc^K:#X£8fr&2 8i£&£, 
H»J«^r«?SISfil:tcjRS*4^3IAW3 0 -Sfctf) 

o^^^i»A«BstW4 2*sia:&t6n. flysiift^sis 

©fC^^AIt 3 2 %M Sfca&CDSg^StA^fHSt-W 
gB4 4*s|ftW6*lW£. *0T V C©*&**#Xa9Aff 30 
H5EttSP4 2 {C^iMOT, #^<D»}-^X«SS4 6 # 

ASn§»W^ (Hz) #5»f#X2gA?L3 8, 3 8 
•••^6tffif^fWJl 4, 1 4-©&^ + ;M' 

[0 02 9 ] *fc, ^^SAWm#SB4 4 tcilit LT, 

*^rjl 6. 16 + * 
Jl4^ic0/&£*X£^^ES§3 6. 3 6-^Sn^„ 

c 0 0 3 0 ] ofcj&s-o r , ^mmK'ms 2 , g&^ss 

4 8, ^m^A?L4 0, 4 0-, S«3 8, 3 6- 
tt&M L/ r 6nr^^«-ri. C i fC t£ , 

*S*4^3»A«3 0 t «M/*«te&4 6, TO 
#*3&A?L3 8, 38-, *m^XifeS&3 4. 3 4-fe 

M2 2a, 2 2bA>6^StDfflSn^ 50 


mi^P 1 0- 1 89 0 1 7 
8 

[0 0 3 1 ] J=ffiUfcffi*£tc*J^-C, 
mm (SOFC) <0f&mJX-XJ*U'X<DM*)'C&2> o 
-Tfe^^, ^M^Tfc^nfc^^A^3 2^6z§ 

gg48, ^^2$A?L40, 40-*gTSOFC10© 

^ae* + * i 6 , i6- <DAntt&^mm v * & 
m&nm ? + * ^?'J 1 6 , is- ©ffiffiSJS<Dass0i^ 

T«e*$)&»fifc2££&fig (La^Sr.O, ) ^jgOr, 
*©^^BBi®ftf!0. ^<D^MM^^^^n\ 6, 16 

^MS^ + ^M/^li 6, l 

>f*> CO'") dS^j£-rS*»**ffi^+*^Jl 4, 14 

-©afofrr a* ^;n^<Dj^^(cr^wT/N^ 
*Aft^H2, i 2-oitt^^ifru -e©*fo& 
■r &%m®? * 14, 1 4 -<o^mmm^r 

[0 033]-^ Smffi^ + *^J14, 14-OH 
4, 3 4-tei*, »#X^AW3 0#>6i#A 

4, 1 4-©j^^@-C, ^mS^i-^^'Jl 6. 16- 

(O*") ^<D7K^^?X 
(H.) 4SESOt:*35ia (H.O) iftQ. «^)WfifctfI 

SCf*B^^t*. SOFC10 O^MSS® 

[0034] SOFCI 0 cD^^^-^A^CDairS^Bi 

•cs>§ 0 cn6t*^-rn^i^i^ra2iE:^ofc^©i 

* + *jWtl4, 14-i t SHift^Jie, 1 

^i-^I/?iJl 8, 1 s-i^ns^SMttK^snn* 

[0 0 3 5 ] 07iCiSL/c^©«, imtik* + *>W}l 
4, 1 4-i^@^^^^Ul 6, 16-©^-»A 


C6> 

9 

■v * )W\ 18, 18 -t- * ;u?»J 14, 14- 
£^$8***^1 6, 1 6»*i©Hitffi?U3ft;fc*> 
©^&& 0 

[0 0 3 6 ] ^8tC^l^c&©te, 

;imi4, 14-, g£tt&^+*>H*Ji e, le-w 

+ 8, 1 8-©^J=-*7A 

[0 03 7109^ Jb^Ufc^B^^-^Atftit© 
*4«»m^*B?(sHi?feSc5am $ ft 6 ^-;M8jg©3ffiffl 
M^^TS-CA-So fsJ^C^Tcfc 5 CC S O F C 1 0 i*. 

#x«£* 5 o <D&m 2 4%nw vxm? 5 nr*s o , 

2 4 <0Jt#?L5 2iSOFC10i{l i7X#J£#5 
[0 0 3 8 ] ^OTSOFC 1 0©#X«m^ffi!J3SBS 

tat tt?£J5ft^nMffl&&.<Dtfx<Dmti%£<? 20 

E^cim-So t©#X^t«5 4£^t,rPttf 

*#f££j$fts#, c«)jKcE^gFm5e^6^ffls^ 

Alt 3 2 i<3E>lfflic&!W£ft£. 

[0 0 3 9 ] #CiC, @ 1 0 TbMEI 1 2 A^-^Ail 30 
tJccDfSCD^JESWI*^^". 13 1 0 Ktj^T SOFC60©^ 

^*>^J5S3n5^U3-r«ji#6 2. 6 2 -i s 

6«n-S-/>^-3^^^M64, 64-i*s 
*>K9 0. 1mm— 0. 3 mmO^ItSSK, 

4, 1 4-i^m@^*;i^ r Ji 6. 1 e-i^^stt 
itmzri. mmm?**^i 4, i4-©s?t*^ 40 
K&*j»^#*#sgijfeu is. is- 

[0040] c<Dm&<D^~tiJ*m&&<omm.-?}&± u 

XAv h 'J7^{t^3^T^i7>5f>^d7^ 

0 cmx l o cm*MJgCDA#£©0&^ 
^l^^EtD^-^AT-^;!/ 12, 12 -as— #a*jK: 


1 0- 1 890 1 7 

10 

mggc©s$<c^jBfor«8Jsa-rsi, ^;t-^~r/5'> 

CO 0 4 1 ] UXC<D£*>i<Cfflm$tl&SOFC6 

o<z>m&<k>. ^mtisiz^ifi. a ncsssft&i&^ii^ 
<o&ftWfaffi&, 0 1 i K^-rtpaJ? e e&tfin i 2 fc 

frlcWttffi. 6 6 few, 0 1 1 tc^Ti; 5 tc^^^sBA 
?L3 8, 3 4 0-^tl^n 

01 0ic^0/c/^*A^^©j^*4@^^^Jl/^Jl 
4, 1 4-©^ + *^<^M@5^*^?'Jl 6, 1 

c o o 4 2 ] sfcfc, *fxffl&&6 8im % m i 2 «:^-r 

J: 5 tcjffi-^X^A^ 3 0 tfW &fc^©»^'X 

m&m&ttwt 2 i , ^m^ea^ 3 2 ^m.tp # w £frae> 
©^^A^m#gP4 4 i3&sp50*ssFoewa*cga:tt^n 

£ii&(C, SOFC 1 0 ilBj^^St^CD^^X^ 
j^4 e&a^tf&teB&4 8^|yl5TO^X^SS4 6 

[0043]il 3 7^01 5i£, ^~*7 AflKSfttfDffe 
©SS^W^-T^Ci^tl). 013K:« 

$><D<Dm$K @i 1 4 ccB-en-^n^A^t^oiE^w 

fC fc & 0©W. €t/tg| 1 5 fCfc£»M& ^ + *^?U 
14, 14-&C^^ffi^t*^16, 16-©Sa 

^#A^ + *jt/©8K®^#T^T=#^c&-3T, 

ft-^fttD^^:*? A^ i* + ^JUIg^ffl Or 

[0044] 013 ftS0 1 5 tCTj^^-Jt? A^SSte*$ 
litfe, *8t*W***Jl/?yi 4, U''irai? + 
*^?l!l 6, 1 6-©tiEJSOFC 1 0 ifStfftc^^ 

* a •*> * ;h^hm 20, 20 - com'm^^cnmun 
[0 04 5] &±^w<D&mnmt<c^xwm Lit 

CW^ti) ©i—;VW^^i^T, ^? 
[0047] ifc. iiWfS«4t?lfe(SOFC) 


(7) 

11 

%mfm&&t$*>n&. s ( i ) < 3 > 
( i > #x/^m^mmuimiw^zft&fr £ 

[0 04 8] (2) mmmm<D§mtRmim&$ti 

i/-jUjvf<D«8Jg¥K J; ( S O F 10 

(3) ^©i>©©J:5fc§^Vife^±T^^ 

gMim-Ufli C S O F C ) tcmtrffiiPfr h ft < £c 9 . S 
OF c ©sun^ssitr * -5 £ t, > 5 * S o 

[004 9]^ *^B^Ci, ±iat-/c^SfetDJf$SltC^^ 

©fiJffi^ODfti: £0 £ C £ $>~C & 6 C t tc & £ , 
[0 05 0] 

muk (sofc) <otfxis~)i>mm.ic&ti&. ^-*a 

5>-;UTS<fc9(cu;fc©r, SOFC£«&^eM>$ 

H8?fC§yM*4Hvfe (SOFC)©^ jH83£©?HiB 

[03] 01 (C^OfcSOFC 1 OCD^^.^2 6 CD^ffi 40 
[El 4] IS 1 iCml/tcSO F C 1 0©^X«2 8® 
CO 5 I 01fC^G?cSOFC 1 0<D{&<D»~*3J*M1R 
[06 ] 0 HC^UcSOFC 1 OOffeO/^fcAJ&tK 
[©7 3 Ml fC^bfc S O F C 1 0 ©f£©^-# A^t£ 


mm^-'i 0-189017 

12 

■£<> 

[0 8] MHC^lfcSOFC 1 0©fl!i©^-*A^ 

[0io] si^ifcsoFce o©^*Aflts# 
^tMT § &^©$rlr*£A:0T?& § . 
[sin si tc^Lfcffl^e 6<D¥mmv&& 0 

[013]®! CC^0lfcSOFC6 0©ffe<ZV\^#AB 
[0 1 4 ] 01 te^UfcSOF C 6 0<Dfft©/^#A7f5 
[015] 01 tC^U/cSOFC 6 o<om<D^t>Am 

[®i83 $&z^fiKtezft&ffiafflktz&&mffii 

[017 3 01 QiCTjkVftMA-A' (D^frmmm-efo 

io, 6 0 mimmmmfmmm <sofo 

1 2 A^^Aff %)l> 

16 ^ftg^ + ^Jl^J 
18 -Y>£ — 

2 0 + XJltfigtW 
2 2a. 2 2b «ffi3g?-« 

2 4 

2 6, 6 6 flfAfli 

2 8, 8 8 

30 mnxxBAm 

3 2 

34 mwxm& 

3 6 

3 8 ^^^A?L 

40 ^nrnxn 

4 2 ^^X^A^^SP 

44 msmxm^m 

4 6 »f^^fif 

4 8 sme^&K 

5 0 

6 2 ^A-a-rfll^ 

6 4 -/V*-3*^^«t3iS 
6 6 

6 8 ^X^fit 




10-189017 


14] 



o 




a 

---- 









1 I 


o 

o 


/ 


an 

o3, n*te 


-44. <asMxmitm 


o 


o 


g .»e< o oo o d 

oooooooooe 

ooooooooo 

009.0000000 

0000000000 

0 00 O O Oo 9 O O 

oooooooooe 
ooqooooooo 
oooooooooo 
0000000000 

OOOOOOOOOO 


o 


o 


-3 8 


42 «&#X*AWSf«S 




10-189017 



[08] 


i_£ sore 




